Technology is rapidly permeating the lives of our patients and influencing the clinical practice of psychiatry [1] . From electronic health record (EHR) systems to patient-focused smartphone apps, the way healthcare professionals communicate information with other professionals and with patients have been reshaped dramatically in the last decade [2] . This is partly due to increased access to smartphones [3] , and partly due to nationwide initiatives to modernize the healthcare system with a goal to increase accuracy and efficiency. With increased access to technology, patients and their families have become proactive in obtaining information, rather than relying solely on education from their healthcare providers. Social media use also serves as an alternate avenue in obtaining medical information, including subscribing to interest groups and connecting to others with similar medical conditions [4, 5] .
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Millennial students and trainees in medicine have also developed proficiency and, even more so, preference for incorporating technology in their practice, learning, and daily lives [6] . However, they cite lack of guidance in education as a major barrier in incorporating technology fully in their practice [7] . Elements of teaching technology for child and adolescent psychiatry [8] , rural and underserved psychiatry [9] , and general adult psychiatry have been described. Despite demonstrated efficacy and desire among the early career physicians to incorporate technology in their practice, there is a notable discrepancy in culture and expectation of restraint around use of technology in various settings between generations [10] .
To further formalize the practice of incorporating technology in health systems and clinical practice, the Accreditation Council for Graduate Medical Education (ACGME) has accredited a new fellowship, named Clinical Informatics. To date, there are currently 26 Clinical Informatics fellowships across the country [11] . This new subspecialty enables candidates from any medical specialty to become experts in the informatics and analytics of medical care [12] . Despite the clear trend of increased technology use and need for defined competencies on this topic, there remains a lack of education in technology in general psychiatry and other psychiatry subspecialty trainings despite the rising number of issues associated with rapid infiltration of technology in our daily lives and thus our daily practice.
In this article, we aim to explore the current state of technology education and the impact of technology on mental health, and discuss a pilot curriculum in providing a framework for evaluating various technologies in practice. To achieve such aims, the objectives of this article include (a) to develop a conceptual approach related to technology for clinical care, (b) to grasp the factors that drive the use of technology services and expected outcomes of its many users related to health, communication, and care, and (c) to discuss case examples of technology use utilizing the conceptualized approach.
towards the rapid advancement and infiltration of technology in multiple domains of life, including the field of psychiatry.
The benefits of technology are experienced and utilized by clinicians daily. Well-known web-based sources such as UpToDate R and Lexicomp R provide busy practitioners virtually instant access to well-validated medical information. This access is paralleled among patients through websites such as WebMD, Mayo Clinic, and Drugs.com. With these resources, physicians have increased the ability to educate patients both inside and outside the office. Technology has allowed psychiatrists, patients, and their families to access information with a single click or tap. Such convenience among patients and consumers has raised concerns regarding the validity of information, which could be harmful to uninformed users.
Technology has also permeated into clinicians' professional and career development, such as online Continuing Medical Education (CME). Through the internet, providers can attend online lectures remotely and earn credits. Psychiatrist have also used technology to share ideas and collaborate virtually through software and connected devices, including teleconferencing, cloud drives, and shared online notebooks. EHR systems also have significantly changed the way important health information is shared or recorded by clinicians. Within EHR systems, communication with patients has also diversified into the email, communication portals, and apps. EHR systems often incorporate electronic prescription systems [13] ; once incorporated, these systems have helped reduce medication prescribing errors versus traditional paper-based prescribing [14] .
In addition to increased access to resources, continuing medical education, and changes in communication with patients, technology has also increased patients' access to psychiatry through telemedicine. Through introduction and utilization of telepsychiatry, our specialty has broadened our care delivery radius and increased the availability of psychiatric evaluation, especially in rural or sub-urban areas that lack psychiatric care [15] [16] [17] . Similarly, non-psychiatric providers now also have increased access options to psychiatric consultation for their psychiatric patients, particularly with integrated care and collaborative care settings [18] [19] [20] . Despite relatively lacking an evidence base, many mobile device apps are publicly available and target psychiatric disorders such as anxiety [21] , social anxiety [22] , depression, posttraumatic stress disorder, and obsessive compulsive disorder [23] . Technologyassisted devices such as Fitbit R and Verily's Study Watch are being tested in clinical trials and continue to push the envelope of incorporating technology in psychiatric care.
Computers can not only provide this increased access but also provide novel methods of assessing one's symptoms. Wearable devices-such as computer-equipped smart watches, fitness tracking devices, and jewelry with embedded sensors-can track the wearer's physical activity and physiology. For instance, wrist-worn actigraphy can measure psychomotor retardation, an indication of apathy in depressive disorders; psychomotor agitation, an indication of movement disorders; and sleep, a key component in mood disorders [24] . Ecological momentary assessment methods allow patients to report symptoms and answer questionnaires from within interactive apps without having to wait to answer such questions in a clinical setting, allowing in-the-moment assessments and reducing issues of recall and underreporting [25] [26] [27] [28] [29] .
Assessing symptoms can provide not only novel forms of patient data but also novel ways to influence clinical decisions. Providers can use clinical decision support systems (CDSS) to help them make sense of clinical and research data, reduce medical errors, and increase efficiencies. CDSS has been implemented in EHR systems to inform best practices-such as the use of antidepressant medications in the Texas Medication Algorithm Project (TMAP) [30, 31] -and avoid patient safety errors, such as avoiding medication overdoses and interactions [32] . Research studies can take advantage of CDSS by alerting the provider-at defined times for defined, eligible patients-that a patient is eligible for a clinical trial, in the use of Clinical Trial Alerts (CTA) [33, 34] .
Finally, technology can provide new ways of providing interventions, such as through virtual reality (VR) and augmented reality (AR). These technologies immerse the patients in a new environment using displays that partially or completely cover their field of view. VR has particularly been studied most for exposure therapy to treat anxiety and trauma disorders, but research to date has been of low quality and quantity [35] [36] [37] [38] [39] .
Although there are several notable positives in technology in healthcare, there are notable negatives as well. There are several potential concerns when using technology in psychiatry. One example that stands out is the lack of regulatory policies in place that protect consumers when using apps for their mental health. Most of these apps lack or do not show any evidence to support their claim [21] [22] [23] 40] and the potential harm can be hidden from the average users. Among the most notable concerns within app use is the vulnerability to security and privacy violations.
EHRs are equally vulnerable. In 2017, NHS was hacked and vast amount of personal health data was compromised [41, 42] . In some commercial companies, not only are there unverified, misleading, or even potentially dangerous information made available through technology, but health user data are frequently mined and sold to corporations without actively notifying their users [43] . Social media can also affect sleep, anxiety, and depression among Scottish adolescents. What they found was that adolescents with high usage or night time usage showed poorer sleep quality and higher incidents of anxiety and depression [44] . These major concerns of technology are known, yet patients and their families often are not informed or educated about the topic. This can be attributed to the lack of awareness among patients and lack of guidance and education from their providers.
Having a digitally informed curriculum can help providers use and integrate technology into behavioral health treatments, manage provider-patient relationships with technology, and be better equipped to treat the health of populations. [45] [46] [47] Understanding the current status quo in technology education is imperative in designing the pilot curriculum. The Psychiatry Milestone Project under ACGME lists a few competency domains that could be directly or indirectly applicable to issues related to technology in psychiatry (The Psychiatry Milestone Project 2013). When searching for the term "technology" within the milestones, only "ICS2. Information sharing and record keeping" specifically comments on the expected proficiency and milestones for psychiatry trainees. Within that milestone, it sets the expectation that trainees must be able to ensure that the written record that includes electronic medical records (EMR) are accurate and timely. However, there is no specific guideline on how education on EMRs should be conducted. Thus, trainees are trained specifically to suit the needs of their teaching institution and state licensing board. Further, there are no specific milestones set for ethics, professional and patient communication, and the general practice of psychiatry in relation to technology and devices outside of pharmacotherapy, electroconvulsive therapy (ECT), and transcranial magnetic stimulation (TMS). Thus, it becomes infinitely difficult for programs to develop a curriculum that could improve trainee understanding of technology, which further perpetuates the hesitance of utilizing technology among psychiatry trainees.
Recognizing Current Clinical Challenges
It can be challenging to develop a comprehensive curriculum due to the rapidly changing landscape of technology and digital psychiatry. An important point to consider is that technology is dynamic and advances with rapid speed that can cause unforeseen issues and opportunities. Recognizing the challenge, the American Psychiatric Association created a task force on app evaluation. Within the taskforce, Torous et al. proposed a dynamic framework as an evaluating tool and guideline for practitioners, rather than utilizing a static scoring system that makes keeping up with the speed of technological advances challenging [48] . Using the app evaluation tool as a guide, the authors have conceptualized a digitally informed curriculum that covers three main topics: hardware, software, and the digital environment.
The first topic, hardware, is a critical first step for psychiatry, akin to understanding the importance of ECT, TMS, radiological imaging devices, etc. GPS and digital tracking devices have become ubiquitous, and are being researched and deployed as psychiatric assessment tools and interventions. Smartphones and devices can automatically track patients using embedded sensors that are aware of medication ingestion, the environment, and their location; patients can also manually enter in their own data to track and monitor psychiatric symptoms [49, 50] . Studies have demonstrated benefits of using sensory tracking system in diagnosing and monitoring psychiatric symptoms [51] . Although this study relied heavily in the coding and interpretation of the programming, it would not have been possible without the reliability of GPS tracking within smartphone devices. Recently, the US Federal Drug Administration (FDA) approved a modified form of aripiprazole medication which embeds a sensor [52] . This sensor reports if the medication was ingested, thus helping patients and providers monitor compliance with medications. Although a clinician may not need to know the exact engineering of the device, they will need basic education on understanding a device's capabilities, similar to how clinicians must understand basic biochemistry and pharmacology before prescribing a medication.
Second, understanding the software can help providers more effectively use and recommend software resources. Mobile device apps are a dominant form of software in which patients interact with technology daily. Given the rapidity of app creation and app expiration in the marketplace, it makes education on specific apps unsustainable. Further, the evidence in using apps on specific mental health conditions remains limited when compared to psychopharmacology or interventional procedures. Recently, reSET R , developed by Pear therapeutics, has been approved for substance use disorders by the FDA, that is used to complement a larger treatment ecosystem [53] . Until there is further research in app efficacy and mainstream use of apps as a clinical tool, it would be extremely challenging to teach specific apps for clinical care in the same way we educate on pharmacology such as the mechanism of action and efficacy. Artificial Intelligence (AI) and its most widely used form, machine learning, are another major topic not only in psychiatry but also in medicine in general due to its huge implications for promises and concerns. A growing number of studies rely on or utilize machine learning [54, 55] . Contrary to many, studies have reported that patients could be more comfortable or encouraged to report their symptoms to so-called "Conversational Artificial Intelligence" [56] . In a recent study, utilization of online computerized cognitive behavioral therapy (CCBT) was associated with better outcome than that of usual care in primary care settings [57] . Meanwhile, many potential dangers have been associated with use of AI, such as replacement of human jobs and misuse and control of AI by people with mal intention [58] , and have been alarming to clinicians and patients. However, further studies are required before more precautions or promises are warranted.
Third, providers must understand systems, including the broad digital environment and non-clinical factors that influence clinical care and patient health. The use of clinical and practice tools-EHR, e-prescribing, CDSS, and digital presence management-along with patient-accessible consumer tools-social media, VR, AR, smart devices, and smartphones-must be understood in the context of legal and ethical issues. EHR systems are no longer new to any clinicians who have trained in the twenty-first century, but clinical competency and understanding of EHR systems vary. For some clinicians, the widespread use of EHRs has also generated concerns such as increased documentation burden, decreased face to face time with patients, due to this documentation demand, and risks of privacy breaches. Telepsychiatry through video encounters is also becoming more mainstream. However, many clinicians are forced to learn about this system in an ad hoc fashion, such as county, state, and federal rules and regulations [59] [60] [61] . Social media is another digital ecosystem that has infiltrated our lives and is becoming an alternate avenue for medical professionals to reach out to the masses. As of 2015, Pew Research Center reported that 65% of all adults, including 89% of those aged 18 to 34, use at least one social networking site [62, 63] . These platforms have allowed more people to connect and network, but also have presented many concerns. More studies show that the use of social media is significantly linked to depression and reportedly contributing to the increased incidence of depression in children, adolescent, and young adults in the twenty-first century [64, 65] . Social media also have presented unprecedented challenges, such as live broadcasting suicide attempts and online bullying. When these problems present into the office, clinicians may feel underprepared to address them because of a lack of a digitally informed curriculum.
Developing a Digitally Informed Curriculum for Psychiatric Training
With these three main topics as a focus, the authors present the reformulated framework into a Digitally Informed Pyramid (DIP) for clinicians of any level of training to approach technology (see Fig. 1 ). The principle is the same: break down the construct of the technology and approach it from a clinical adaptive lens. In this curriculum, we propose the DIP as a model to be used in a short didactic course in training, as well as a daily tool in psychiatry practice. This framework is designed to allow educators and students to learn the foundation in a systematic way, but also enables them to apply it dynamically across their daily practice.
Our proposed framework takes form of a pyramid that encourages users to work from the bottom to the top, with the principle that not all technology will progress to the top of the pyramid as they must pass basic expectations and have a certain foundation. These levels are Background, Risk, Evidence, Feasibility, and Communication. First, like in any clinical scenario, the clinician must assess the background and understand the context of the technology presented. Then, the clinician should assess the potential risk when using a specific technology. Next, the clinician should seek the evidence supporting the clinical use of a particular technology. Once the evidence supporting its use is explored, a clinician will examine the feasibility of implementing this technology towards the clinical practice whether it is for education or for treatment. Lastly, communication to patients and families is emphasized after the evaluation process.
In our proposed curriculum, we recommend combining didactics with case vignettes to help facilitate and maximize learning among trainees and practicing Encourage case based discussion in small groups as well as potential case presentations psychiatrist. Within this curriculum, we recommend covering the evidence, risks, and feasibility of the aforementioned technology domains while pairing them with vignettes described below. When discussing the case vignettes, consider challenging participants to describe their own experiences, fears and roadblocks at each level. For example, when discussing the Background level, encourage participants to openly share and discuss daily encountered problems and challenges regarding technology in patients' or their own lives. By doing so, participants are encouraged to learn to identify and understand the context within which each unique problem or challenge is presented.
In the second level of the pyramid, Risks, trainees will use their knowledge to assess potential risks and issues associated within a given scenario or technology. These could be a combination of ethical issues, legal risks, and cultural considerations. The Evidence level will challenge trainees to seek The fifth and last level, Communication, is a discussion on how trainees can best communicate their recommendations to their patients, families, and their colleagues. When implementing the proposed curriculum, it is important to remember that sessions can be combined or expanded depending on the needs of the participants. Similar to the pyramid, it is a suggested framework that can be dynamic to suit the needs of the educator and learner (Tables 1 and 2 ).
Applying the Digitally Informed Pyramid to Clinical Vignettes
Didactic complemented with case-based learning has proved to be the best approach for adult learners. The following are a few clinical vignettes aimed to demonstrate the intended use of Digitally Informed Pyramid (DIP) for informed discussion with patients.
Vignette 1: A 40-year-old male patient with history of schizophrenia and frequent medication non-compliance presents to clinic expressing interest in trying medication with tracking device to help with compliance. He voices hesitance around how the tracking device may affect his GI health and would like further education on the topic (Tables 3). Vignette 2: A psychiatry intern uses her smartphone to look up a journal article on PubMed during a didactic Communication Share information -How do we communicate the concerns and answers across our professional community? course. The lecturing attending admonishes her for using her phone during a class (Tables 4). Vignette 3: A 15-year-old female patient presents with depression. The patient reveals several months history of cyberbullying by unknown peers, which has exacerbated her symptoms significantly (Tables 5) .
Future Directions
The Digitally Informed Pyramid (DIP) was created with intent to provide a dynamic framework to not only allow educators to introduce students and trainees to technology related issues in psychiatry, but also empower clinicians to facilitate an informed discussion with their patients. The authors recognize that DIP is not exhaustive and may not address all available technology. Thus, ongoing research and pilot trials of implementing a technology curriculum are warranted to further understand the best approach to prepare psychiatrists in managing technology in practice. Also, more research is needed with focus on how to teach technology, who should teach it, when and where it is taught, and how different topics are organized and grouped-for instance, EHR and decision support vs. apps and wearables vs. VR and AR. Also, challenges are anticipated for most training programs, if not all, in developing and implementing new didactic courses within their tightly maintained schedules. In addition, due to innate variabilities within respective residency training programs, it would be difficult or nearly impossible to standardize and assure a good quality of such didactic curriculum across the country. Therefore, the authors suggest that ACGME develop and propose a new set of competencies pertaining to technology in psychiatry as well as other medical specialties accordingly. Although the focus of this article is on psychiatry training, the need for technology-oriented curriculum under structured guidelines by ACGME is believed to be ubiquitous in medicine. Timely ACGME guidelines on knowledge and skills for trainees to achieve during their residency trainings would also encourage and enable more programs to develop and implement adequate technology curriculum that is warranted and feasible in their respective field.
